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[April 2, 1940] DISCUSSION ON FRACTURES AND DISLOCATION OF THE CERVICAL VERTEBRIE Mr. W. J. Eastwood: The first reference to fractures of the cervical spine in medical literature is found in the Edwin Smith papyrus published 2500 B.C., the unknown author dealing very briefly with the condition as follows: "One having a crushed vertebra of his neck, he is unconscious of his two arms and two legs and is speechless. An ailment not to be treated." Some centuries later Hippocrates recognized that the fracture could occur and might or might not De complicated by paraplegia, recommending treatment by traction on the head of the recumbent patient. The accepted treatment of his predecessors consisted of tying the patient upside down on to a ladder which was then violently shaken. Pare, with his sound conservatism, followed on the lines laid down by Hippocrates, but even as late as the nineteenth century it was generally agreed that reduction of these fractures was dangerous and useless. Abernethy says: " They are cases so generally fatal that I am convinced an assembly of older surgeons would doubt that there was a possibility of recovery in any case."
In 1814 a modest article on what must have been one of the earliest laminectomies was published by Henry Cline. The paper itself does not read at all epoch-making but it stirred up such a violent controversy between Sir Astley Cooper and Sir Charles Bell that the interest of the profession was aroused. Little more was heard of this method of treatment during the following fifty years, but during this period several papers appeared surveying the end-results and putting forward tentative suggestions as to treatment. Malgaigne in 1855 first published the method of reduction popularized by Walton in his famous paper of 1889. It is a method which has withstood the test of time and is used with very little modification at the present day. The improvement in the results of treatment of dislocations of the cervical spine following this publication was phenomenal; compare Blasius' figures in 1869 of 92-6% fatality in bilateral dislocation with Langworthy's figures in 1930 of 300% nmortality for the same injury. The increase in the number of these accidents during the last ten years, because of the increased popularity of motoring and swimming, has resulted in a spate of literature, the majority of the articles coming from the U.S.A., where the injury would appear to be more common.
A survey of the literature shows that the common causes are (1) motor car accidents,
(2) diving into shallow water, (3) falling downstairs, in this order of frequency ; but the more usual industrial accidents rarelv cause damage to the cervical spine. Mechanicallv the skeleton is peculiarly weak in this region, and it is surprising that injury is not more frequent. The articular and interspinous ligaments are of little protective value and the anterior and posterior common ligaments, although admittedly strong, lose much of their strength by the relatively large size of the intervertebral discs. The comparatively poor interlocking of the articular processes is necessary for free mobilitv, and it is obvious that the stability of the cervical spine depends largely on its musculaturre.
Clinically the cervical spine can be divided into two distinct areas, the first two vertebrae and the last five. The presence of the odontoid process of the axis and the transverse ligament posterior to it, the horizontal nature of the articular facets, and the fact that 75% of the rotation of the cervical spine takes place ait the atlanto-axial joint make the atlas and the axis a specialized section requiring separate consideration. AUGUST ORTH. 1 Atlas anzd axis.-There are two main types of injury reported or seen in this area.
(1) Injuries of the odontoid process and (2) dislocations or subluxations of the atlantoaxial joint. Injuries associated with the odontoid process can be divided into three sections, (a) fracture of the odontoid withput displacement, (b) fracture of the odontoid with displacement of the atlas on the axis, (c) displacement forwards of the atlas' without fracture of the odontoid.
Fracture of odontoid process without displacement.-This usually occurs at the base of the odontoid where it joins the main body of the axis, but according to Anderson a similar fracture has been found at the tip or in the centre of the' process. The two latter types are rare and only of radiological interest, the treatment being symptomatic-rest or light support, such as a paper collar, during the painful stage and graduated use as the discomfort passes away. The fracture at 'the base of the odontoid, however, is more common and potentially more dangerous. Without displacement 'it can easily be missed, and instances have been reported of sudden death occurring some time after the accident from sudden displacement forwards of the atlas when the neck was not immobilized. Although these tragedies are extremely rare the possible danger' of this complication makes a diagnosis essential. In the absence of displacement, and the more FIG. i.-Skiagram of an odontoid process taken from above. than likely vague details of the accident, the clinical picture will be one of limitation of movements, especially of rotation, accompanied by a varying amount of pain. The diagnosis, therefore, rests mainly on the X-ray, and one cannot too strongly emphasize the importance of routine radiography in several planes. A complete radiological investigation of the cervical spine must include an anteroposterior and a lateral view of the whole seven vertebrae, with as much of the first dorsal aspossible, and an anteroposterior of the odontoid process. It is usual to take this latter view through the open mouth with the head slightly flexed and the chin'tucked well into the neck. If there is difficulty in obtaining, a picture in.this position because of damage to the lower jaw or severe deformity of the spine, a satisfactory view of the odontoid process can be obtained by X-raying from above downwards, the required area showing quite plainly through the foramen magnum ( fig. 1 ).
Good X-ray photographs are absolutely essential, and as there is frequently deformity, and always rigidity, some member of the medical staff shouLld be present to supervise movement and positioning when the patient is X-rayed.
When a fracture of the odontoid proce'ss without displacement has been diagnosed treatment should consist of complete rest with the neck supported in a neutral position. For this I favour the recumbent position with a small sandbag or hard pillow behind the neck to support without hyperextending. Rotations are prevented by the use of heavy supporting sandbags on each side of the head and a corset or some form of restrainer to the shoulders and thorax to prevent rotations of the body, especially when the patient is asleep. At an early and convenient opportunity, usually two to four weeks after commencement of treatment, the patient is fitted with a carefully moulded leather collar which grips the lower jaw, mastoid and occipital processes and extends well down the front and back of the thorax. A Minerva collar, which gives the most efficient support tO the cervical spine, is not necessary in this injury and is at the best an uncomfortable companion.
Fracture of the odonitoid process with displacemenit forward of the atlas.-This injury frequently causes sudden death due to narrowing of the spinal canal and pressure from the displaced atlas on the' medulla. In those accidents where the displacement is not severe enough to result in an immediate fatality the possibility of further displacement with fatal results must be remembered, and careful handling of the patient is advisable in the early stages. As a rule reduction takes place quite easily through recumbency associated with some hyperextension, and no manipulative treatment or traction on the head is necessary. There was in the series of patients who had sustained this accident reviewed for the purpose of this paper always some involvement of the great occipital nerve with.consequent pain over the back of the head, and in one case well-marked hyperesthesia of this area. This discomfort rapidly disappears with recumbencv, and the prevention of a recurrence of the deformity constitutes the chief difficulty. The early relief from pain and the retuLrn of movements tend to make the patient restive and intolerant of lhospitalization. The safest and best treatment is recumbency for at least six weeks, followed after this time by a carefully fitting leather doll's collar, which extends well down the thorax and which, by accurate moulding round the occiput, mastoid process and jaw, will hold the neck well supported against all movements. If for any reason prolonged recumbency is not possible and an ambulatory appliance has to be fitted, the full Minerva collar and jacket extending down to the pelvis is safest. It is at its best an uncomfortable support and should at the earliest opportunity, usually in six weeks, be replaced by the less irksome moulded leather collar. The ordinary short Minerva collar takes all its weight on the shoulders and has no place in the treatment of injuries to the cervical spine. The end-results of fractures of the odontoid are extremely satisfactory. Fibrous union of the fracture has been reported but it is not common in mv experience, bony union taking place within six months of the date of the accident.
Displacement forwards of the atlas withouit fracture of the odontoid process.-In this type of injury the transverse liganment is ruptured w ithout danmage to the bone. The accident is almost invariably fatal, from pressure of the odontoid process on the medulla oblongata. In those few patients in whom this fatalitv is avoided the treatment differs in no way from that for a fracture of the odontoid with displacement forwards of the atlas.
Rotary dislocation of the atlanto-axial joint.-This is an extremely rare injury; in mv series there was only one example of this condition. There is'very little mention made in the literature about it, but Greeley and Coutts have reported isolated instances. According to Greeley reduction was easily obtained under general anesthesia, and after three weeks' immobilization free use of the cervical spine was permitted there was no relapse. In the cases reported by Coutts reduction took place gradually with apparently satisfactory results. The mechanism of the accident is a forced hyper-rotation of the atlas on the axis, the former pivoting round the odontoid process, one articular mass displacing forwards and the other backwards. In the only example in this series and in those reported by Greeley and Coutts the odontoid process was undamaged. A somewhat similar injury mav occur with a fracture of the odontoid process, and when this takes place there is in addition to a forward displacement of the atlas on the axis some rotation of the former, usually a unilateral dislocation, the atlas pivoting on one articular process. In this injury there is considerable narrowing of the spinal canal and a fatal Tesult is not uncommon. The isolated example which I have been able to follow up was four months old in a boy aged 17 years. Reduction took place gradually under gentle traction in recumbency over a period of ten days. In this case, unlike that reported by Greeley, sonme recurrenice of the dislocation took place because of too early freedom, and further treatment wvas required. This uncommonbut definite clinical entity must not be confused with the so-called atlanto-axial subluxation which has figured so prominently in the literature in recent years. This latter condition is the familiar acute torticollis which commonly occurs with a sudden muscular effort and which is easilv corrected bv recumbency or bv manipulation with or withoutt a general anxsthetic. The arguments in favour of this being a subluxation of the atlanto-axial joint or of one or other of the lowver cervical joints are most unconvincing. The majority of supporters of this theorv, Stimson and. Svensoni. Roberts, Brooks, &c., admit that the displacement is frequently not demonstrable on X-ray although occasionally, theiv say, it can be seen in a stereoscopic %-iew. When present the displacement is rarely any more than can easilv be reproduced in a normal spine by rotation of the neck or poor centering of the X-rav tube. Mly own belief is that the comparatively common acute torticollis which comes on suddenly as a result of muscular effort is entirely a muscLlar condition and is not in any way caused by minor displacements of the articular processes of the cervical spine these joints have a comparatively wide range of movement and mtust in consequenlce vary in appearance wvith the position of the neck anid the X-rav tube.
Inzjuries to the lower five cer-vical vertebrx. It is usual to divide these into three types:
(1) Fractures. The two most frequent fractures of the lower five cervical vertebrnce are (a) a simple compression fracture of the body and (b) a fractuLre, NNithout displacement, of one or both sides of the neural arch. Both types cause very little discomfort. apart from some pain and stiffness, without any deformity demonstrable on clinical examination. Not infrequently, because of the absenice of X-rays or poor radiography, the condition is missed in its early stages. When a diagnosis is made it is usual to treat such cases in hyperextension if the injtury is a compression fracture of one of the bodies. and in a neutral position if the injurv consists of a fractuLrc of the neuiral arch without displacement. Most authorities favour a I\1inerva jacket, some recommending a plaster collar, and onlv a fewv advisc a short period of recumbency between sandbags or with light traction folloNved by a moulded leather collar until union is firm. There have been a number of these injuries in my series and I have been impressed with the remarkably good results wvhich have followed apparentlv inadequate treatment and the verv mulch better mental otutlook of the patients. For these injuries I wouild condemn the full iIinerva jacket as being far too efficient and causing totally unnecessary discomfort and mental trauma to the patient. In the compression fractures all that is necessary is a short period of recumbency in slight hyperextension followed by a moulded leather collar which shotuld not be kept on too long. Within two months of the accident the patient should be sleeping without support and very soon afterwards should dispense with the support during the day.
Even if there is some collapse of a vertebra, bony buttresses rapidly develop to fix the anterior border to its neighbours, forming an efficient anterior bone graft; the malalignment of the intervertebral joints and the slight deformitv dtue to wedging of the affected vertebra cause neither disabilitv nor noticeable deformitv.
In the fracture of the neuiral arch similar treatment is advisable because of the difficulty of deciding whether one or both sides are damaged. The immobilization shotuld be even less prolonged and an early return to normal use should be encouraged.
(2) Dislocation.--In this injury the inferior articular process of the vertebra slides forward in front of the suLperior process of the vertebra belowv. The displacement mav be unilateral or bilateral, and the deformitv is easily recognizable both clinically and la,diologically. According to Langworthy spinal cord svmptoms are entirely absent in unilateral dislocations andl this has been the experience in the cases reviewed for this paper. Tingling and pain in the upper limb, sometimes associated with temporarv paralysis, are, however, conmparativelv common.
In bilateral dislocations the mortality is high and cord svmptoms are found in almost 50% of all cases. As regards treatment, there are two very divergent methods, (a) immediate reduction under general anzsthesia, and (b) the slow, gradual replacement by traction.
When employing general anesthesia the mnethod of Walton has been successfully used for over forty years, and the more recent modification of Taylor is a valuable addition to the technique if Walton's method is unsuccessful. The objection put forward to this treatment is the possible danger of sudden death or paraplegia as a result of the manipulation. The probability of such complications is not borne out by the literature and I am of the opinion that, with care, serious complications can be avoided and that it is the method of choice in the recent dislocations and should be tried in the older, Linreduced deformities unless the X-ray shows new bone formation which would interfere with the smooth execution of the manceuvre. The alternative treatment of steady traction has been until recently too frequently a failure. The heavy pull on a halter taking its purchase on the brow or lower jaw becomes unbearable to most patients long before reduction has been accomplished. Within the last six years Crutchfield and others have recommended skeletal traction, (a) 7.9.38.
(b) I2.9.38. using special ice tong calipers transfixing the outer table of the vault of the skull. The published results of this form of treatment are impressive and the discomfort to the patient negligible, but I feel that the possibilities of complications as a result of treatment make it not the method of choice, and its use should be reserved for the intractable old dislocation where manipulative reduction has failed or its attempt is considered inadvisable.
After reduttion, recurrence may take place if immobilization is not maintained for at least two months. I am in agreement with Simon and others, who state that all dislocations are associated with a fracture of the anterosuperior angle of the body of Proceedings of the Royal Society of Medicine3 tne underlying vertebra. Certainly the injury causes damage to the anterior border of the intervertebral disc wvith consequent fibrosis and collapse of this area, and the late i esult of reduced dislocations is frequently some wedging of the disc and bony outgrowths interlocking between the two affected vertebre. T'he condition is always symptomless and the end-results -are most satisfactory ( fig. 2) .
(3) Fractutre dislocation.-It is this injury which has the highest percentage of cord symptoms and mortality among all injuries to the cervical spine.. C.5 on C.6, or C.6 on C.7 are the commonest sites, the bony injury consisting of a fracture of the neural arch with displacement forwards of the upper affected vertebra; the inferior articular process of the vertebra above dislocates forwards so that the whole cervical spine above the level of the fracture goes forward with the displaced vertebra. As a rule complete dislocation of the articular processes does not occur and replacement can be obtained by graduallv increasing hyperextension. If, however, the dislocation is complete, traction is essential before reduction can be obtained. Because of the increased mobility of the fracture the method of Taylor, bvhich relies on traction and direct manipulation of the fragments, is preferable to the technique of Walton.
In the recent injury reduction is usually easy but the prevention of recurrence is extremely difficult; if even the slightest return of displacement is to be avoided recumbency is essential for three months even the full Minerva jacket will not prevent minor degrees of displacement. VarioUs additions in the shape of rigging screws and screws 6556 applying direct pressure on the spinous processes have been devised to avoid this tendency to slip, but the plaster headpiece and jacket is uncomfortable enough in itself without the additional appliances.
Fortunately, a certain amount of deformity causes no harm ; the end-result of all these injuries, whatever the position of the fragments, is bony fusion between the bodies of the vertebrase, and some displacement causes no harm either in appearance or in function provided there are no nerve-roof or cord svmptoms ( fig. 3) .
Tingling, paresthesia and paresis in the upper limb from pressure on nerve roots are frequent complications and are the main reasons for attempting reduction in the old unreduced deformity. Most of these injuries, even when several months old, improve considerably by simple hyperextension, and it is only on rare occasions, when there has been complete dislocation of articular processes, that other treatment is necessary. It is in this uncommon deformity, in which an old unreduced dislocation is associated with a fracture of the vertebra and nerve-root symptoms are present, that skeletal traction as described by Crutchfield is ideal. In the absence of nerve-root symptoms an attempt at full reduction is not justifiable or necessary in the old unreduced fracture dislocation. Much has been written about delayed cord or nerve-root symptoms, caused by excess of callus and gradually increasing deformity, but if these symptoms are absent when the patient is first seen, then correction of the clinical deformity an.d efficient immobilization will prevent an increase of deformity and excessive callus formation, but the immobilization nmust be complete and continue uninterrupted until bony union is solid. Space does not permit the consideration of the rarer types of injury or displacement of the cervical spine such as fracture of the spinous processes, sometimes termed a clayshoveller's fracture, nor of the gradual displacement forwards of the' atlas on the axis which occasionally takes place in the presence' of chronic infection of the throat and nasopharynx.
In folldwing up the late end-results of these injuries the most impressive finding was the remarkable freedom from signs or symptoms in several patients who either refused treatment or had received negligible treatment because of errors in diagnosis. It seemed grossly unfair that the disability period of these patients was considerably shorter than in those who had the recognized treatment commencing within a few hours of the accident. Another noticeable feature in this series was the increase in the neurosis with the increase in the efficiency of the immobilization; a, Minerva jacket or closely fitting doll's collar will give a most satisfactorv X-ray picture, but it was surprising how frequently it was accompanied by a history of increasing dizziness, vague pains, and other symptoms of neurosis. In every fracture the accepted treatment has frequently to be adjusted to the temperament of the patient, and this is more true in the case of spinal injuries than in any other one type of fracture. Professor Geoffrey Jefferson: The conmmon cervical dislocation-.-The greatest incidence of injury coincides with the peaks of mobility in the vertebral column. In the cervical spine this coincides with the 5th and 6th vertebrae. Examination of post-mortem material led me fo two firm conclusions: (a) that the degree of dislocation depended on the severity of the tearing of the intervertebral disc (which is contingent on the degree of the violence and the biological state of the disc) and (b) that the stability of the dislocation is due either to locking of the fractured tips of the articular processes or to the zygapophyses of the upper vertebra so far overriding the lower that they cannot return. Reduction is easiest when there is grave injury to the cord; the disc is then usually severely torn and the vertebrae mobile on one another. The lesser grades are often most difficult to reduce. We shall have to consider the methods of reduction and to inquire whether adequate treatment has even then been provided. The evidence that follows raises doubts and suggests that continued traction is as necessary as reduction. In cervical dislocations the injury to the disc is often severe enough to cause its disintegration, with backward protrusion (or retropulsion) into the spinal canal. It'is clear that the disc debris consists of more than nucleus pulposus alone; the disorganized nucleus and annulus fibrosus form a formidable mass pressing on the anterior surface of the cord. Sometimes disc substance can be seen to. extend for a considerable vertical extent. I have long been convinced that the popular belief that the spinal cord is damaged by the dislocated neural arches, i.e. that the pressure is chiefly on the dorsal surface of the cord, shouild be revised. Very often an equally --I serious compression occurs on the ventral surface of the cord in the form of this retropulsed disc material, a compression not completely relieved by mere reduction of the dislocation. The disc debris is likely to continue its pressure however perfectly realignment is achieved; it can only be given an opportunity to withdraw if traction is applied and maintained. If the normal disc height can be reproduced by this means, it seems likely that some at least of the disc substance may find its way back into the intervertebral space; even if that does not happen, traction should straighten out the knuckle pressing on the cord.
The nature of the cord injury.-Neural injury consists of (a) root damage, (b) cord contusion. Root injuries are the rule whether the cord is involved or not; pain streaming on to the shoulders and down the outer sides of the arms is almost invariably present. The cord injury, which we too often picture as an almost linear band across the cord, a few millimetres wide, is usually from 3 to 5 cm. in depth. Post-traumatic cedema has the power to increase further still the damaged area, so that the clinical level may rise and bear a puzzling relationship to the X-ray evidence of the level of dislocation. The blood supply of the spinal cord has recently been carefully re-studied, and as a result teaching must be modified. It is clear that the vascular supply is far from being the schematized affair that appears in textbooks, that the entering segmental arteries are very variable in size and hnportance, that large vessels are scarce. It follows that an artery may be damaged which supplies several segments above it and thus produce anomalies in clinical levels. As for the nature of the injury, it is often assumed that the central grey matter of the spinal cord is so richly supplied with blood that a squeeze will lead to a severe central hxemorrhage.
I have previously raised doubts as to the validity of this belief because I have found the spinal cords of those dead from cervical fracture to be remarkably free from gross haemorrhage. They show (1) a gross distortion of internal pattern with fissuring of the cord substance due to the unequal resistances of the components of the neural tissues, long and short tracts, grey columns, blood-vessels, and the many prolongations from the pia which make' up its named septa and its many short unnamed bands. (2) The central mass of the cord is not the area most damaged. (3) The subpial, cortical region is often torn radially by the drag of pial penetrating fibres.' The pial envelope itself is torn across only in the severest lacerations. It cannot be contended that the vessels are never ruptured and that haematomyelia is never seen, but it can truthfully be said that intraspinal bleeding is less common and less immediate a cause of death than is non-haemorrhagic contusion, the fracture of axons, cellular disruption, and cedema.
The neurological signs presented.by any case are, of course, those of physiological block, of arrest of impulses in either direction, due either to corstusion or to real destruction. Sometimes the block is complete, sometimes incomplete. We have learned from experience that when both sensation and motor power have been totally lost below the level of a cervical lesion death is almost certain to follow. I have seen no case with a total sensory loss recover; on the other hand, I have seen many with a total motor palsy do so, for the following reasons:
Loss of motor power.-Liddell has shown that the central excitatory state of anterior horn cells in the motoneurone pool requires " boosting " by a barrage of impulses which normally fall upon it from many sources (from neighbouring cells, from anterior horn cells at a distance in the cord, from sensory impulses from the neighbouring somites' in their totality of depth, from all descending and ascending tracts which form synapses with it). The number of fibre connexions made with a single anterior horn cell supplying a muscle to a lower limb is not known but it can probably be counted in the hundreds. Failure to move the lower limbs is no evidence, therefore, that the pyramidal tracts are destroyed, as we well know from experience with the paraplegias of Pott's disease, of removable spinal tumours, anid indeed of 'injury itself. We can, however, be more certain of recovery if a flicker of voluntary movement in one or both legs remains after the accident, and if the tendon reflexes can still'be elicited.
Sensory loss.-Loss of power, or lack of power, is not, then, certain evidence that the pyramidal tracts themselves have been severed. We turn next to sensory tests to complete the estimation of the extent of the conduction block. Sensation is normally a much more cQmplex affair than appears'; there is a vast difference between normal sensation as we use it in ourselves and sensation as that composite of sub-varieties into which ingenuity has dissected it. Sensation, to ourselves, has to do with the total nature of the object felt and is greatly dependant on movement. Indeed all discrimination, all measurement (which is greatly what we use, so to say, sensation for) is a simultaneous compound of movement, joint and muscle sense, cutaneous sense, all concerned with the total nature of the object felt. We apply sensory tests of many kinds; in these we supply the necessary movement, even in so slight a thing as by a touch, the patient being inert. Sensation, then, is normally something which is active and is indissolubly bound with motor action; in our testing we investigate only bits of sensation under passive conditions rarely experienced in ordinary life. These things are mentioned because of the difficulty that most honest people have in producing accurate charts of sensory loss; they are never easy to make unless there is deep anaesthesia. When in a cord injury there is sharply limited and profound sensory loss up to the estimated level of the lesion the prognosis ip bad. The question arises, why should it be so ? The answer, as I see it, is that sensation in the spinal cord is for the most part a matter of plain conduction along tracts, without the use of those synaptic connexions which are characteristic of the motor apparatus. The exception is the transmission of pain and temperature sense, and it is not without significance that these modalities are sometimes lost without an equal interference with other kinds of sensation. Synaptic block becomes, therefore, a possible explanation for this sensory dissociation. An alternative may lie in the fact that the spinothalamic tracts lie close beneath the surface of the anterolateral columns, and injury is commonly cortical; large parts of the posterior columns may escape injury (as the histology of damaged cords has shown). To sum up: I should expect a case of pure spinal shock to exhibit diminished or lost power of movement, numbness to pin-prick, but with other kinds of sensation largely retained. Prognosis WVe all feel the need of some sign bv which we could say with certainty that such and such an individual would do well, such aniother badly. I do not believe that any single sign exists and can do no more than make a generalization : that loss of motor power is a less grave sign than loss of sensation, that those patients eventually do best who have primarilv only a partial sensory loss (often tending to the Brown-Sequard type but practically never fully reproducing his syndrome) with some power of movement, however slight, retained. A more detailed discussion seems to me to be likely to be no more informative. It is, of course, fortunate that a large proportion of cervical injuries are not complicated by damage to the spinal cord. If a late compression occurs in a reduced dislocation the cause is unlikely to be on the dorsal surface of the cord. The disc may then be the causal agent, but I have not yet seen such a case; they are rare.
Treatment
Reduction of a dislocation can be effected in a number of ways: A. Immediately by forcible traction, usually under an anaesthetic. B. Gradually, by (1) a sling under the chin and an inclined plane; (2) Crile's pneumatic head band; (3) by some method of skeletal traction.
Generalizations of this kind have the advantage that they tell us in brief the methods which are applicable, and unsatisfactory in that they do not tell us what we ought to do with any given patient. If we can agree to adopt some method and standardize it, we shall then at a later date be able to evaluate that method.
A. Rapid red2uction.-This method was introduced by A. S. Taylor of New York in 1924. A chin strap is fixed to encircle the patient's chin and the suboccipital region and as much force as may be desired applied by a series of pulleys. Although Taylor claimed successes I was never convinced that complete reduction had been achieved, in either. Taylor's cases or my own. I used it four times; twice a partial, and as events proved, a satisfactory reduction was obtained, once no change could be effected (dislocation between C.2 and C.3) and once further cord damage was, I fear, inflicted, with the eventual death of the patient. This last case caused me to abandon the method. The danger, as I see it, lies in the fact that, when the cervical spine is forcibly pulled upon, the surgeon has little control over the direction which the bone-ends take at the moment when they are disengaged. Furthermore, a neck strongly stretched is difficult to manipulate, for its component parts are no longer elastic. I have, as the result of my experience, no belief in the efficiencv nor in the safety of this method. Nor does it solve the problem of the disc lesion.
B. Gradual reduction.-The first method, reduction by a sling under the chin and OccipuIt with the application of mild but continuous traction either by weights or by an-inclined plane (and in either case the head of the patient must be raised) is a method which may succeed. If it were the only alternative to the one just discussed I should strongly support it. I believe, however, that it is an intolerable one for the patient and should be superseded. This is equally true of the Crile pneumatic headband which requires such a degree of inflation, if it is to grip, as must endanger the blood supply of the scalp. Necrosis has followed its use and it will be abandoned, though perhaps with regret.
This brings us to skeletal traction either by calipers or by wire. Q (~~~~~I J ('a)
(ai) Dislocation, sth on 6th cervical. (b) The same after three weeks' traction. Note recovery of disc height.
(Tracings from radiographs.)
Caliper traction.-Calipers were first introduced by Coleman, McKenzie and Crutchfield. Some forms have the disadvantage that it is not possible to turn the patient for nursing purposes, an objection not shaied by the wire traction method of Turner and Cone. The radiographs from a patient illustrate well the advantages of the method, on this occasion with the Blackburn tractors. I owe these to my colleague, Professor Platt (figs. a and b). It will be observed that, not only has the dislocation been satisfactorily reduced, but that the disc spaces are increased by the traction, and no more so at the point of injury than elsewhere. This is an important happening, because it seems likely to solve the problem of the retropulsed disc. It is of especial value in cases with -neural damage; the anterior pressure factor will be more likely to be relieved if the traction is maintained for three weeks or more, a time that should be sufficient for a considerable remodelling of the intervertebral disc. When there is no neural damage there is not the same necessity for lengthy periods of traction. It should suffice if it were kept up for a week or so, i.e. until such time as the natural tendency for recurrence of the dislocation is past. The advantage of being able to apply a collar whilst the traction is maintained is clear.
Wire traction.-If no caliper is available traction can be applied by the method of Turner anld Cone, stainless steel wire being carried extradurallv between two burr holes on each side in the skull above the ear. The wire can safely be left in place for many days.
